Background Juvenile idiopathic arthritis (JIA) is the most common chronic rheumatic disease in children. It can continue into adulthood and cause severe joint damage, resulting in disability and decreased quality of life. Objective To determine the predictors of clinical outcomes in JIA patients receiving intra-articular corticosteroid injections (IACS). Methods We conducted a retrospective cohort study of children with JIA receiving IACS therapy in Dr. Sardjito General Hospital from 1 January 2012 to 31 December 2017 by reviewing data from medical records. The dependent variables were disabilities and early remission time. Independent variables included age at diagnosis, JIA subtype, duration of disease at first diagnosis, timing of IACS, exposure to oral systemic therapy, as well as anti-nuclear antibodies (ANA), rheumatoid factor (RF), erythrocyte sedimentation rate (ESR), and C-reactive protein (CRP) test results. External variables were gender and nutritional status. Results Of 36 patients who received intra-articular corticosteroid injections, 28 (77.8%) experienced remission, and 16 (50%) experienced disabilities. Female subjects (OR 5.296; 95%CI 1.143 to 24.548; P=0.027) and subjects with ESR >26 mm/h (OR 2; 95%CI 1.259 to 3.170; P=0.043) were more likely to have disabilities. Use of oral corticosteroids for ≤3 months and IACS treatment ≤ 3 months after diagnosis were predictors of early remission time (OR 6.897; 95%CI 1.869 to 25 and OR 3.290; 95%CI 1.195 to 9.091, respectively). However, only oral corticosteroid had a significant correlation in multivariate analysis. Conclusion Female gender and ESR > 26 mm/h predict disabilities in JIA patients receiving IACS. Duration of oral corticosteroid ≤3 months and early IACS within 3 months of diagnosis correlate to earlier remission time. Shorter duration of oral corticosteroid is the only significant predictor for earlier remission time in JIA patients receiving IACS therapy. [Paediatr Indones. 2019;59:237-43 ; doi: http://dx.
J uvenile idiopathic arthritis (JIA) is the most common chronic rheumatic disease in children, causing severe joint damage which results in disability and decreased quality of life. 1 The aims of therapy are to resolve inflammation, prevent further cartilage damage, and maintain joint function. The mainstay of JIA therapy includes a combination of non-steroidal anti-inflammatory drugs, diseasemodifying antirheumatic drugs (DMARDs), biological agents, systemic corticosteroids, intra-articular corticosteroid injections (IACS), and physiotherapy. 2, 3 The IACS can significantly reduce pain, improve joint function, as well as promote the repair of bone deformity and bone growth. [3] [4] [5] Of the limited studies on JIA in Indonesia, most are descriptive, and to our knowledge, none have examined JIA patients who received IACS. 6, 7 Identifying predictors of outcomes in JIA patients who received IACS can help in therapy selection for patients and education for both patients and families. 1 We aimed to identify possible outcome predictors in JIA patients receiving intra-articular corticosteroid injections (IACS).
Methods
This retrospective cohort study retrieved data from medical records in Dr. Sardjito General Hospital, Yogyakarta. Subjects were children with JIA aged 1-18 years, diagnosed according to International League of Associations for Rheumatology (ILAR) criteria (arthritis that occurs under the age of 16 years with duration of illness 6 weeks or more where other causes of arthritis were excluded) 8 and had received intraarticular corticosteroid injections, as outpatients or inpatients between January 2012 and December 2017. Sampling was not performed as all patients who met the inclusion criteria were enrolled as subjects.
Dependent variables were time to remission and disability. Time to remission was calculated since the time of diagnosis to remission and criteria for disability was adapted from American College of Rheumatology revised criteria for classification of functional status in rheumatoid arthritis, which subjects who entered class functional 2-4 were defined to have disabilities. Independent variables were age at diagnosis, JIA subtype, duration of disease at the time of diagnosis, timing of IACS, exposure to oral systemic therapy, antinuclear antibodies (ANA), rheumatoid factor (RF), erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP) test results. External variables were gender and nutritional status. Early corticosteroid injection was defined as corticosteroid injections performed ≤ 3 months after JIA diagnosis. 4 Data were analyzed using SPSS Statistics version 22.0 software. Normality of data distribution was determined by the Kolmogorov-Smirnov test. 
Results
There were 111 JIA patients in RSUP Dr Sardjito from 2012 to 2017, of whom 40 received IACS. We excluded 4 patients due to incomplete medical records or misdiagnosis (Figure 1) .
Our study included 36 subjects, consisting of 22 girls (61.1%) and 14 boys (38.9%) with a ratio of 1.6:1. Twenty-eight (28) children (77.8%) were in the age group of >6 years. Underweight nutritional status, defined as BMI below 18.5, was found in 22 subjects (61.1%) at the time of enrollment. The most common subtype of JIA was oligoarticular (19 subjects; 52.8%) ( Table 1 ). Remission was achieved by 28/36 subjects, with time to achieve remission ranging from 3-37 months after diagnosis (median of 4 months). There were 16 subjects with disabilities (50%). The most common symptoms were joint pain (36/36) and joint swelling (27/36). The ANA was positive in 4 of 21 subjects examined, while RF was positive in 3 of 30 subjects examined. Thirty of 36 subjects received IACS ≤ 3 months after diagnosis ( Table 2) .
Bivariate analysis of predictors for disability is presented in Table 3 . Female gender (OR 5.296; 95%CI 1.143 to 24.548; P=0.027) and ESR >26 mm/hour (OR 2; 95%CI 1.259 to 3.170; P=0.043) had significantly greater likelihoods for disability in bivariate analysis. However, none of those predictors were significant in multivariate analysis. Predictors for early remission time were assessed by Cox regression analysis. Shorter duration of oral corticosteroid use and IACS < 3 months after diagnosis ( Table 4 ) had greater likelihoods to achieve earlier remission in each time period (HR 6.897; 95%CI 1.869 to 25 and HR 3.290; 95%CI 1.195 to 9.091, respectively). However, only the duration of oral corticosteroid therapy was statistically significant in the multivariate analysis (HR 5.381; 95%CI 1.359 to 21.307 ; P=0.017).
Discussion
There are several indications for intraarticular corticosteroid injection in JIA. This procedure is used as initial therapy for the oligoarticular subtype to relieve synovitis, and/or as additional therapy if the patient does not respond to NSAIDs. The IACS also reduces the need for long-term oral systemic therapy, reduces joint complications including joint contractures and leg length discrepancy, speeds up the HR=hazard ratios rehabilitation process, improves gait, and reduces pain. Nowadays, intraarticular injection has been applied to the polyarticular subtype as bridging therapy until disease-modifying antirheumatic drugs (DMARDS) therapy starts working effectively, helping to resolve joint deformity and reducing pain. 9 In our study, females predominated with a female: male ratio of 1.6:1, similar to other studies which reported a predominance of females with JIA (ratios of 1:3 to 1:5, respectively). 6, 10 Females might have greater risk for developing autoimmune diseases because of the two copies of the X chromosome and estrogen which plays a role as a promoting factor of the autoimmune processes. 11 Most of our subjects had BMI values lower than normal (61.1%). To our knowledge, there have been no studies that described the nutritional status of JIA patients. Stavropoulos-Kalinoglou et al. 12 in 2009 examined the relationship between nutritional status and disease activity in adult patients with rheumatoid arthritis, and found that subjects with abnormal BMI (thin and obese) had higher CRP values and more severe disabilities.
Most subjects had complaints for more than 2 months (80.6%) before being diagnosed (mean duration of 6 months). Anderson et al. 13 noted that the duration of illness has a strong relationship with response to therapy. Patients with longer duration of illness had worse responses to corticosteroid injections. This finding might be caused by the progression of a biological process in the joints over time which causes a reduction in response to therapy.
A diagnosis of arthritis is clinically established by any signs of swelling in the joints or the presence of two of the following joint symptoms: limited joint movement, joint pain, and increased temperature in the joint area. Some studies stated that joint pain was the most common complaint in JIA. 6, 7, 14, 15 This finding was in agreement with our results, as joint pain was the most common complaint (100%), followed by joint swelling (75%).
Increased ANA levels in JIA indicate the role of the humoral immune system in the pathogenesis of JIA. 15 Among the 21 subjects examined, ANA was positive in 4 subjects. Also, RF was positive in 3 of the 30 subjects examined (10%); the RF are often reported in adults with rheumatoid arthritis and usually indicate progressive disease activity, whereas in JIA, RF is only found in 10% of cases, in accordance with our findings. 7 Examination of ESR and CRP are useful for identifying disease activity. 15 The mean values of ESR and CRP in our study were 48 mm/hour and 34 mg/dL, respectively, indicating that almost all patients were in the acute phase of the disease or the inflammatory process was still ongoing in the patient. Increased ESR accompanied by clinical symptoms are indicative of the ongoing inflammatory process in the joints. 15, 16 In our study, ESR >26 mm/hour might be a predictor for disability according to bivariate analysis. This was consistent with a previous study which stated that ESR > 26 mm/hour correlated with longer onset of remission and more severe disease. 17 Significant predictor for early remission time was duration of oral corticosteroid use. Oral corticosteroids are commonly used in systemic subtypes of JIA. In addition, they are given to JIA polyarticular patients as bridging therapy, or if there is no response to standard therapy. In the systemic JIA protocol used at Dr. Sardjito General Hospital, oral corticosteroids given for 11 weeks are gradually reduced once there is clinical improvement. Our results were in agreement with that of Singh-Grewal et al. 17 who showed that patients who no longer needed oral corticosteroid therapy at less than 3 months after diagnosis had earlier remission time (RR 1.95; 95%CI 1.14 to 3.54; P=0.014).
One of the ultimate goals in JIA management is to alter the course of the disease with early therapy. Not only would patients benefit in the short term from faster disease control, but it could translate into longer term benefit by decreasing the occurrence of damage. Early disease control might also impact on the immunological behavior of JIA and alter the long term disease course, a concept called the "window of opportunity". 11, 18 Several previous studies focused on the effect of aggressive early systemic therapy, but not on the early corticosteroid injection. 19 There was one study examining the association between early corticosteroid injection and the achievement of remission during the first 2 years after study enrollment, but the results were not significant. 4 Even though early IACS injections could not be proven as a predictor in our study due to study limitation, it is still a promising domain for future studies.
One limitation of this study was the retrospective design using medical records, which has a risk of lost/incomplete data, such as laboratory variables, as well as information bias. Objective measures for patient outcomes such as the Child Health Assessment Questionnaire (CHAQ) could not be used because of limited data resources. The small number of subjects also might have diminished the effect of several important and significant predictors from previous studies, which were not statistically significant in our study.
In conclusion, the median time to achieve remission in JIA patients is 4 months, while 50% of subjects suffer from disability during follow up. Female gender and ESR > 26 mm/hour have greater likelihood for disability in JIA patients undergoing corticosteroid injections although they are not significant in multivariate analysis. Shorter duration of oral corticosteroid use is a predictor for early remission time. In view of the increasing use of IACS in pediatric rheumatology, there is a need for further investigation of JIA outcomes with a well-designed, prospective cohort study.
